Abstract. Technological mineralogy of a refractory gold ores from Gansu Province China was investigated by XRD, SEM and polarizing microscope, the results indicate that gold in ores exists mostly in sulfide minerals such as pyrite, arsenopyrite and stibnite, partly existed in gangue minerals such quartz and calcite. The final result is helpful for the recovery of gold.
Introduction
In recent years, with the depletion of gold deposits, gold ores resource that easy to leaching and exploration become increasingly scarce, and refractory gold ore have become primary stock for the production of gold. In addition, problems can occur when leaching gold using cyanide solution from refractory gold ores, such as these gold ores containing copper or carbonaceous minerals, will result in poor overall recovery of gold and high consumption of cyanide. Therefore, before leaching, a detail investigation of mineralogy is necessary for the recovery of gold effectively. The mineral composition of ores and occurrence state of gold were obvious through technological mineralogical research. In this thesis, technological mineralogy of a refractory gold ores were investigated by SEM-EDS and XRD.
Experimental sample
A refractory gold ore was obtained from Gansu Province, China, without any further treatment. Occurrence state of natural gold in raw ore was investigated by SEM coupled with EDS and polarizing microscope. The content of gold and other elements in ores and leaching residue were analyzed by AAS or chemical analysis. The gold ore was prepared for the analysis of technological mineralogy and leaching experiments. The processing flowsheet is shown at 
Results and discussion
The main elements and mineral composition of raw ore are shown in Table 1 and Fig.1 Table 1 shows that the main valuable elements in raw ore are Au and Sb, grade 4.3g/t and 0.45% respectively. Fig.1 indicates that the main minerals in raw ores are quartz, feldspar, arsenopyrite and calcite, the content of quartz in ore is abundant relatively with other minerals.
The SEM images of main minerals in raw ore were shown in Fig.2, Fig.3 , Fig.4 and Fig.5 . As shown in Fig.2, Fig.3, Fig.4, Fig.5, Fig.6 and Fig.7 , natural gold in raw ores mostly was locked in sulphide minerals such as stibnite, arsenopyrite and tetrahedrite, and gangue minerals such as quartz and calcite. Therefore, we can infer that the recovery of gold will be very poor if without any pre-treatment. On the other hand, if recovery gold through flotation beneficiation, recovery rate of gold will be poor due to the gold disseminated in quartz and calcite cannot be recovery. Besides, if leaching gold through cyanide solution, arsenopyrite and stibnite existed in raw ores will hinder the leaching of gold from ores effectively, and cause the consumption and oxidation of cyanide, passivation of leaching.
Conclusions
The research results indicate that gold in this refractory ores mostly existed in tibnite, arsenopyrite and tetrahedrite, partly existed in gangue minerals such as uartz and calcite. Through technological mineralogy research, we can infer that a ideal recovery of gold cannot be obtained by alone leaching techniques or beneficiation techniques. Therefore, in order to recovery gold from this refractory gold ores, pre-treatment or multi-step extraction techniques is necessary.
